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The following is a quotation of the appropriate paragraphs of 35 U.S. C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

Claims 1, 3-5, 12, 13, 15 and 16 are rejected under 35 U.S.C. 102(b) as being anticipated 
by Yoshida et al. (JP 2002-075,427), cited by applicants. 

Yoshida et al. a fuel cell system including a fuel cell stack (1), which includes a polymer 
electrolyte membrane (paragraph 0016), and through which a coolant is circulated via a coolant 
loop (10). The coolant may be water (paragraph 0027). Thus, the stack would thus have water 
inlet and outlet ports. The coolant loop includes a heat exchanger conduit (9) which goes 
through a thermal storage tank (8). This heat exchanger would thus be connected to the inlet and 
output port of the fuel cell stack. The product water of the fuel cell may also be used to provide 
some of the coolant (paragraph 0032). Thus, the inlet and outlet ports communicate with the 
membrane electrode assemblies of the fuel cell stack. Thus would also mean that the cathode 
exhaust would be a water outlet port. The fuel cell system also includes a water pump (11) 
between the heat exchanger outlet and fuel cell inlet. Since the thermal storage tank is full of 
water (paragraph 0018), which would form a water jacket around the heat exchanger. The tank 
includes a cold water inlet (12a) and a hot water draw off point (12b). Operating the system of 
Yoshida et al. would entail feeding fuel and oxidant into the fuel cell stack to generate electric 
current and water/water vapor by-product, feeding the water/water vapor into the heat exchanger 
within a thermal storage tank and extracting heat energy therefrom, retrieving the water and 
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condensed water vapor back into the fuel cell, storing extracted heat in the storage tank and the 
water jacket, and drawing off heated water while replacing it with incoming cold water. 

Claims 1,4, 13 and 15 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Misumi (JP 2002-008690), cited by applicants. 

Misumi discloses a fuel cell system including a fuel cell stack (3), which includes a 
polymer electrolyte membrane (paragraph 0004), and through which water is circulated via a 
coolant loop (4). Thus, the stack would thus have water inlet and outlet ports. Water from the 
cathode exhaust (29) is used to provide some of the coolant water. Thus, the inlet and outlet 
ports communicate with the membrane electrode assemblies of the fuel cell stack. The coolant 
loop also goes through a heat exchanger conduit (8) within a thermal storage tank (2). Thus, the 
heat exchanger would have an inlet and an outlet connected to the water inlet and outlet of the 
fuel cell, all on the same cooling circuit. The water within the tank would form a water jacket 
around the heat exchanger. Operation of the system of Misumi would entail feeding fuel and 
oxidant into the fuel cell stack to generate electric current and water/water vapor by-product, 
feeding the water/water vapor into the heat exchanger within a thermal storage tank and 
extracting heat energy therefrom, retrieving the water and condensed water vapor back into the 
fuel cell, and storing extracted heat in the storage tank and water jacket therein. 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
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having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

Claims 2 and 14 are rejected under 35 U.S.C. 103(a) as being unpatentable over either 
Yoshida et al. or Misumi, each in view of Bonville et al. (US 6,015,634). 

Neither Yoshida et al. nor Misumi disclose a condensate collection unit in their 
respective cooling circuits, between the heat exchanger outlet and fuel cell inlet. Bonville et al. 
disclose a condensate collector (37), which stores water condensed from the cathode outlet (30) 
by a condenser (55), and which sends water into an inlet (36) on the fuel cell stack. Because this 
would recover product water to be used as coolant, it would be obvious to use the condensate 
collector of Bonville et al. in the coolant loops of either Yoshida et al. or Misumi, before the fuel 
cell inlet along the loop. 

Claim 6 is rejected under 35 U.S.C. 103(a) as being unpatentable over either Yoshida et 
al. or Misumi, each in view of Yokoie (JP 2000-018,718), cited by applicants. 

Neither Yoshida et al. nor Misumi disclose a heating element for heating the water jacket. 
Yokoie discloses a fuel cell with a water tank (100) that may be heated either with a heat 
exchanger (1 10a) using the fuel cell coolant, or with an electric heating element (120). Because 
this electric heater would provide a backup to the heat exchanger when hot water is needed, it 
would be obvious to use the electric heating element of Yokoie in the hot water tanks of either 
Yoshida et al. or Misumi. 
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Claims 8 and 17 are rejected under 35 U.S.C. 103(a) as being unpatentable over either 
Yoshida et al. or Misumi, each in view of Vanderwees et al. (US 7,191,858). 

Neither Yoshida et al. nor Misumi disclose a secondary water circuit passing through the 
storage tank, for use with a radiator. Vanderwees et al. disclose two liquid coolant loops, in heat 
exchange relationship, used to cool a fuel cell (column 3, lines 10-23), and which may be used to 
heat radiators (72, 74). To enable the heat of fuel cells of either Yoshida et al. or Misumi to be 
used outside the respective fuel cell system, it would be obvious to use a second coolant loop as 
taught by Vanderwees et al, connected to the first coolant loop and water tanks of either 
Yoshida et al. or Misumi, and to connect the second loop to a radiator. 

Claims 9 and 18 are rejected under 35 U.S.C. 103(a) as being unpatentable over either 
Yoshida et al. or Misumi, each in view of Nelson et al. (US 6,777,120). 

Neither Yoshida et al. nor Misumi disclose the inlet port of the fuel cell used to direct 
water injection of either or both electrodes. Nelson et al. teach the injection of water into the 
reactant inputs, and thus into the electrodes, to humidify a polymer electrolyte fuel cell (column 
4, lines 12-18). Because the fuel cells of Yoshida et al. and Misumi are also of the polymer 
electrolyte type, they would likewise benefit from this humidification. For this reason, it would 
be obvious to use the water from the coolant systems of either Yoshida et al. or Misumi to 
humidify the reactants and electrodes of their fuel cells, as taught by Nelson et al. 

Claims 10 and 19 are rejected under 35 U.S.C. 103(a) as being unpatentable over either 
Yoshida et al. or Misumi, each in view of Ballentine et al. (US 6,939,635). 
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Neither Yoshida et al. nor Misumi disclose the water inlet port of the fuel cell stack being 
used to preheat either or both of the incoming reactants. Ballentine et al. disclose heat from a 
coolant system being used to preheat incoming reactants (column 9, lines 33-37). Because this 
would enable the fuel cell to operate more efficiently since the fuel cell itself would not have to 
heat the incoming reactants, it would be obvious to use the coolant streams of either Yoshida et 
al. or Misumi to preheat the reactants entering their fuel cells, as taught by Ballentine et al. 

Claims 7 and 1 1 are objected to as being dependent upon a rejected base claim, but would 
be allowable if rewritten in independent form including all of the limitations of the base claim 
and any intervening claims. The prior art, cited either herein or by applicants, does not disclose a 
fuel cell system with all the recited components of claims 1 and 5, along with a pressure 
regulation means for controllably exhausting waste gas from the cooling circuit, or with a valve 
coupled between the not water draw off point of the thermal storage tank and a waste water 
outlet, actuated in response to a temperature sensor upon excessive temperature. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Stephen J. Kalafut whose telephone number is 571-272-1286. 
The examiner can normally be reached on Mon-Fri 8:00 am-4:30 pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Patrick J. Ryan can be reached on 571-272-1292. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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Primary Examiner, Art Unit 1795 



